The membrane-bound histidine acid phosphatase TbMBAP1 is essential for endocytosis and membrane recycling in Trypanosoma brucei.
In the parasitic protozoan Trypanosoma brucei, endocytosis and exocytosis occur exclusively at an invagination of the plasma membrane around the base of the flagellum, called the flagellar pocket, which actively communicates by vesicular membrane flow with cisternal/tubulovesicular endosomes. The division of the cell surface into three morphologically distinct sub-domains and the rapid plasma membrane turnover establishes T. brucei as an interesting model for investigations on the sorting and recycling of membrane proteins. In this study we show that the type I membrane protein TbMBAP1, an L-(+)-tartrate-sensitive acid phosphatase, is present in all endosomal membranes but is virtually absent from the lysosome membrane (where this type of protein is mainly found in other organisms) and is not detectable at the cell surface. The endosomal localization of TbMBAP1 is a function of protein abundance. Moderate overexpression (three- to fourfold) leads to an increased appearance within the flagellar pocket membrane. At higher levels the protein is found in the flagellum, and routing to the pellicular plasma membrane is observed at levels 10- to 25-fold above that of wild type. In other organisms L-(+)-tartrate-sensitive acid phosphatases appear to be dispensable but TbMBAP1 is essential, as shown by RNA interference, which causes growth arrest followed by cell death. Comparison of the phenotype of TbMBAP1-depleted cells with that of cells in which endocytosis or exocytosis has been specifically inhibited by RNAi against clathrin of RAB11, reveals that TbMBAP1 is essential for both incoming and recycling membrane traffic. During differentiation of the organism from bloodstream to insect stage, TbMBAP1 is down-regulated and differentially modified in parallel with a 10-fold decrease in the rate of endocytosis.